景観管理シナリオを用いた樹木種の地域絶滅確率予測 by 石田 敏
Projection of local extinction probabilities










学 位 の 種 類 
学 位 記 番 号 
学位授与年月日 
学位授与の要件 
研 究 科 ， 専 攻 
 













Projection of local extinction probabilities of tree 
species in relation to landscape management scenarios. 
(景観管理シナリオを用いた樹木種の地域絶滅確率予測 ) 
（主査） 教 授 中静 透 
     教 授 牧 雅之 




The loss of biodiversity is of increasing concern around the world. In particular, 
human disturbance and land-use are the most influenced factor of forest biodiversity 
degradation. The excessive land-use and management result in disappearance of specific 
tree species and monoculture which decreased the ecosystem function. Therefore, the 
dynamics and extinction of tree species can be indicator whether we adequately managed 
forest. However, we do not have enough information on the probability of extinction of 
tree species, partly because of their long life spans, even though some are seriously 
endangered. Even in the smaller scale, projection is difficult to require enormous data 
about tree species dynamics. However, difficulty in projection can inhibit decision 
maker from considering tree species conservation and forest management. To clarify tree 
species dynamics succinctly, we have to construct new models to project. 
In Japan, forest had been used by logging to fuelwood and lumber, conifer plantation 
and pasture, but recently left and abandoned. For a long time, the land-uses circularly 
change to each other at constant interval. The species composition at present is 
affected by the past land-use and also in the future. So, species dynamics can be 
projected by continuous calculating from land-use and species change in one interval. 
Hereafter, I obtained tree stand data in the simple investigation and constructed a 
model based on Markov-chain Monte Carlo matrices. Then, I attempted to project the 
dynamics of tree species in landscape. And, I calculated local extinction probabilities 
with simulation based on the forest variance. Baced on these results, I discussed 
relationship between tree species and land-use. 
In Chapter 2, I established matrix model combined two matrices, land-use change matrix 
and canopy replacement matrix. Based on Markov-chain Monte Carlo matrices, land-use 
change matrix calculating land-use area in next generation and canopy replacement 
matrix calculating the abundance in each land-use changed by logging or reserving 
forest. I projected the abundances for all tree species in landscape by combining 
matrices. Moreover, I set the abundance variability as simulation and counted the 
number of becoming local extinct for each species and calculated its probabilities. At 
present, Q. serrate was the most dominant species, but C. crenata was projected to be 
dominant after 100 generations. In Satoyama management which contributed to increase 
secondary forest area, abundance of dominant tree species increased as much as 
secondary forest increasing. While, local extinction probabilities of L-shaped dbh 
distribution species and groups decreased in NP management scenario.  
In Chapter 3, I investigated to search infrequent tree species and reconstructed new 
matrix model by the data. Infrequent tree species are crucially important to plan the 
conservation, so . Acquiring data of the infrequent species enable us to project their 
dynamics in detail. And, to conserve infrequent species, I established “natural 
succession” scenario that regeneration forest were set by leaving mature secondary 
forest and increased the area every generation. The improvement of matrix model led to 
decrease local extinction probabilities of most species and scenarios. Natural 
succession scenario decreased local extinction probabilities more than natural forest 
protection, which suggested that regeneration forest had different tree species 
composition from old-growth forest. 
In Chapter 4, I analyzed the relationship between the result projected in matrix model 
and species traits. I selected species traits, maximum dbh, wood density, leaf mass per 
area and seed mass, as explanatory variable which reflected functional traits and 
strategies. I analyzed the abundance in all scenarios, the presence of becoming local 
extinct at all run and avoiding local extinction by natural forest protection in 
generalized linear model. Additionally, the probabilities themselves besides high 
extinction tree species were analyzed in MCMCglmm. I discussed what traits correlated 
with the projection and what management scenario was adequate to each tree species. 
Focused on abundances, almost all species traits were related, particularly in maximum 
dbh which positively correlated with abundance. Interaction maximum dbh and seed mass 
positively correlated, which indicated that canopy tree species of heavy seed were more 
dominant. Among management scenario, wood density and seed mass were not significant in 
Satoyama management. Focused on local extinction probabilities, the difference between 
high and low extinction species was not related with species traits. However, 
decreasing the probabilities in natural forest protection scenario were negatively 
correlated with maximum dbh and positively correlated with seed mass. 
In this study, I could easily project tree species dynamics by matrix model and 
analyzed relationship between the projection, species trait and forest management 
scenario. But, it is still problem whether the projection is suitable and adequate to 
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